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REAL PARTY IN INTEREST 

The real party in interest for tiiis appeal is Albemarle Netherlands B.V., an entity duly 
organized and existing under the laws of The Netherlands, having a place of business at 
Nieuwendammerkade 1-3, NL-1022 AB Amsterdam, The Netherlands. 
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RELATED APPEALS AND INTERI^ERENCES 

There are presently no appeals or interferences, known to Appellants, Appellants' 
repr^entatives or the Assignee, which may be related to, directly affect, or be directly affected 
by, or have a bearing on the Board's decision in the pending appeal. 
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STATUS OF CLAIMS 

Claims 1 to 10 are pending in this appeal. All pending Claims 1 to 10 are being appealed. 
The pending Claims are reproduced in the Claims Appendix attached hereto. 



3 



Case ACH-2976 US 
Application No. 10/728,489 



STATUS OF AMENDMENTS 

No amendments werc filed with or subsequent to the final rejection and the Examiner has 
entered the Claims listed in the appendix. 
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SUMMARY OF CLAIMED SUBJECT MATTER 



The present invention relates to a process for hydroprocessing a heavy hydrocarbon oil 
involving contacting a heavy hydrocarbon oil in the presence of hydrogen with a mixture of 
hydroprocessing catalyst I and hydroprocessing catalyst II, see page 4, lines 1 1-19, Catalyst I 
comprises a Group VIB metal and optionally a Group VIII metal on a porous inorganic carrier, 
see page 5, lines 4- 1 6. Catalyst I is further described as having a specific surfece area of at least 
lOOmVg, a total pore volume of at least 0,55ml/g, and a pore size distribution for inliibiting 
sediment formation and promoting asphaltene removal such that at least 50% of the total pore 
volume in pores with a diameter of at least 20nm (200A), and 10-30% of the total pore volume in 
pores with a diameter of at least 200nm (2000A), see page 5, Unes 4-30. Catalyst II comprises a 
Group VIB metal and optionally a Group VIII metal on a porous inorganic carrier, see page 5, 
lines 4-16. Catalyst II is further described as having a specific surface area of at least 1 OOm^/g, a 
total pore volume of at least 0.55ml/g, and a pore size distribution for inhibiting sediment 
formation and promoting asphaltene removal such that at least 75% of the total pore volume in 
pores with a diameter of 1 0- 1 20nm ( 1 00- 1 200A), 0-2% of the total pore volume in pores with a 
diameter of at least 400nm (4000 A), and 0- 1 % of the total pore volume in pores with a diameter 
of at least lOOOnm (lOOOOA), see page 8, lines 7-28. 

The present invention also relates to the combination of Catalyst I and Catalyst II. 
Catalyst I comprises a Group VIB metal and optionally a Group VIII metal on a porous inorganic 
carrier, see page 5, lines 4-16. Catalyst I is further described as having a specific surface area of 
at least lOOmVg, a total pore volume of at least 0.55ml/g, and a pore size distribution for 
inhibiting sediment formation and promoting asphaltene removal such that at least 50% of the 
total pore volume in pores with a diameter of at least 20nm (200A), and 10-30% of the total pore 
volume in pores with a diameter of at least 200nm (2000A), see page 5, lines 4-30. Catalyst II 
comprises a Group VIB metal and optionally a Group VIII metal on a porous inorganic carrier, 
see page 5, lines 4-16. Catalyst 11 is furtlier desci-ibed as having a specific surface area of at least 
lOOm^/g, a total pore volume of at least 0.55ml/g, and a pore size distribution for inhibiting 
sediment formation and promoting asphaUene removal such that at least 75% of the total pore 
volume in pores with a diameter of 10-120mn (100-1200A), 0-2% of the total pore volume in 
pores with a diameter of at least 400mn (4000 A), and 0-1% of the total pore volume in pores 
with a diameter of at least lOOOnm (iOOOOA), see page 8, lines 7-28. 
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GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 



Claims 1-10 have been rejected under 35 U.S.C. 103(a) as being unpatentable over United 
States Patent Number 5,100,855, Clark, et al. ("Clark") in view of United States Patent Number 
4,414,414, Schindier ("Schindler"). The Examiner continues to describe the reasons for 
rejection of the individual claims, and applicants will address these rejections in the order listed 
in the office action for completeness. 
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ARGUMENT 

I. First Rejection Under 35 U.S.C. 103 

Claim 1 has been rejected under 35 U.S.C. 103(a) as being unpatentable over United 
States Patent Number 5, 1 00,855, Clark, et al. ("Clark") in view of United States Patent Number 
4,414,414, Schindler ("Schindler"). 

Examiner's Position 
The Examiner takes the position that Clark discloses a process for the hydroconversion of 
a heavy hydrocarbon feed in the presence of a catalyst mixture containing two catalysts that each 
contain Group VIB and VIII metals on a porous inorganic support and where the second catalyst 
has an average pore diameter of 20nm. Also Clark discloses that the second catalyst can be 
unimodal, and the Examiner thus takes the position that the second catalj^t would be in the 
mesopore range having an average pore diameter of 20nm. The Examiner repeats this position in 
the Advisory Action 

The Examiner notes that Clark does not disclose that the first catalyst has a surface area of 
at least lOOm^/g, a total pore volume of at least 0.55ml/g, at least 50% of the total pore volume in 
pores with a diameter of at least 20nm and 10-30% of the total pore volume in pores with a 
diameter of at least 200nm. Further, the Examiner notes that Clark does not disclose that the 
pore size distribution is for inhibiting sediment formation. 

The Examiner also takes the position that Schindler disclose a catalyst with a surface area 
of 125m^/g, a total pore volume from 0.75 to 0.95cc/g, about 60% of the total pore volume in 
pores with at least 25nm and 21% of the total pore volume in pores with a diameter of at least 
150nm. Also the Examiner takes the position that the Table at column 1 of Schindler make 
optional that the pore volume of the catalyst to be in pores greater than 25mn. 

Thus, the Examiner takes the position that it would have been obvious to one having 
ordinary skill in the art at the time of the invention to modify the process of Clark to include a 
catalyst with a surfece area of 1 25mVg, a total pore volume from 0.75 to 0.95cc/g, about 60% of 
the total pore volume in pores with at least 25mn and 2 1 % of the total pore volume in pores with 
a diameter of at least ISOimi. 

The Examiner states that the amendment to the claims adding that the pores size 
distribution is for inhibiting sediment formation does not fiirther limit the clmms because such 
language is fimctional language, and is thus limited only by the steps of the claims, citing MPEP 
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2184 III. 

Applicants' Position 

Applicants respectfully disagree with the Examiner, and applicants take the position that 
the present invention is not obvious in light of the teachings of Clark in light of Schindler. 

The present invention embodied by claim 1 relates to a process for hydroprocessing a 
heavy hydrocarbon oil involving contacting a heavy hydrocarbon oil in the presence of hydrogen 
with a mixture of hydroprocessing catalyst I and hydroprocessing catalyst II. Catalyst I comprises 
a Group VIB metal and optionally a Group VIII metal on a porous inorganic carrier. Catalyst I is 
further described as having a specific surface area of at least 100m2/g, a total pore volume of at 
least 0.55ml/g, and a pore size distribution for inhibiting sediment formation and promoting 
asphaltene removal such that at least 50% of the total pore volume in pores vi^ith a diameter of at 
least 20nm (200A), and 10-30% of the total pore volume in pores with a diameter of at least 
200mn (2000 A). Catalyst n comprises a Grcup VIB metal and optionally a Group VIII metal on 
a porous inorganic carrier. Catalyst II is further described as having a specific surface area of at 
least 100m2/g, a total pore volume of at least 0.55ml/g, and a pore size distribution for inhibiting 
sediment formation and promoting asphaltene removal such that at least 75% of the total pore 
volume in pores with a diameter of 10-120nm (100-I200A), 0-2% of the total pore volume in 
pores with a diameter of at least 400nm (4000A), and 0-1% of the total pore volume in pores 
with a diameter of at least lOOOnm (lOOOOA). The present invention also relates to the 
combination of catalyst I and catalyst II. 

Clark in its broadest disclosure teaches the use of a two-catalyst system wherein the first 
catalyst has relatively small pores and the second catalyst has relatively large pores. The first 
catalyst composition comprises a porous refractory inorganic oxide and possesses a pore volume 
of less than about 0.10 cc/g in pores having a diameter of greater than about 200 A, a pore volume 
of less than about 0.02 cc/g in pores having a diameter greater than about 800A, and a maximum 
average mesopore diameter of about 1 30A, wherein mesopores are broadly defined as pores 
having diameters in the range of from about 50A to about 300A. The second catalyst 
composition comprises a porous refractory inorganic oxide and possesses a pore volume of 
greater than about 0.07cc/g in pores having a diameter greater than SOOA. See col. 9, line 60 
through col. 10, line 11 of Clark. 

Schindler teaches a single catalyst that is useful for hydrotreating feedstocks such as those 
described at col. 2, lines 24-37 of Schindler. The catalyst is described as containing catalytically 
effective amounts of nickel and molybdenum supported on alumina wherein the catalyst has a 

8 



Case ACH-2976 US 
Application No. 10/728,489 

total porosity of at least 0.5cc/g, and most generally from 0,75 to 0.95cc/g, and a pore size 
distribution as defined in the table in column 1, see coll, lines 16-33 of Schindler. 

While the Examiner contends that including a catalyst such as the type disclosed in 
Schindler as the first catalyst in Clark would obviate the present invention, applicants respectfiilly 
disagree. Applicants take the position that the combination of the second catalyst of Clark with 
the teachings of Schindler is improper. The teachings of Clark expressly state that the "first 
catalyst is essentially unimodal since it has no appreciable macropore volume", see Clark, col, 
10, lines 15-16. Clark defines mesopores as having diameters ranging fiom about 50 Angstroms 
to about 300 Angstroms, see Clark, col. 10, lines 5-7. Thus, by the teachings of Clark, any pore 
having a diameter of above about 300 Angstrom would be a macropore, i.e. those pores larger 
than mesopores. The catalyst of Schindler with which the Examiner seeks to substitute for the 
first catalyst of Clark contains a large amount of its pores in this macropore range, greater than 
about 0.28cc/g to greater than about 0.55cc/g, of a total pore volume of 0.63 to about 1.2cc/g, 
according to the Table located at col. 1 , lines 25-30 of Schindler. Thus, the catalyst of Schindler 
appears to be at least a bimodal catalyst, by the definitions of Clark itself since the Schindler 
catalyst clearly has an appreciable macropore volume. One having ordinary skill in the art would 
not find it obvious to combine the teachings of a reference that requires that the first catalyst be 
essentially unimodal (Clark), with the teachings of another reference that teaches that the first 
catalyst is at least bi-modal (Schindler). One would not be able to determine the operation of 
such a process. 

One having ordinary skill in the art would also not modify the teachings of Clark with 
Schindler because the Clark reference clearly states that the first catalyst "has no appreciable 
macropore voltime", see Clark, col. 10, lines 15-16, and the Schindler catalyst has at least about 
40% of its pores within the macropore region, see above discussion regarding catalyst of 
Schindler and the Table at col. 1, lines 25-30 of Schindler. 

In addition, the teachings of Clark note that problems of the prior art are solved by their 
invention by using a first catalyst having relatively small pores and a second catalyst having 
relatively large pores. To combine the teachings of Schindler with those of Clark and use the 
catalyst of Schindler as the first catalyst of Clark would mean that the two catalysts used in the 
process of Clark would both have relatively large pores. In feet, the catalyst of Schindler actually 
has pore volumes even larger than those of the second catalyst of Clark. By making such a 
combination, one would be completely outside the teachings of Clark because there would be no 
catalyst that satisfies the Hmitations of the small pore catalyst, i.e. first catalyst, which is a clear 
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requirement of the Clark invention. Thus, one having ordinary skill in the art would not even be 
motivated to tiy such a combination because this combination is contradictory to the teachings of 
Clark. 

Applicants also respectfully submit that combining the teachings of Schindler with those 
of Clark would likely not overcome the shortcomings of the prior art solved by the Clark 
invention. Clark teaches that it is only with the combination of a small pore catalyst with a large 
pore catalyst that the problems with the prior art are overcome. However, to combine the 
teachings of Schindler with those of Clark would completely exchide this small pore catalyst, as 
discussed above. In fact, the catalyst of Schindler actually has pore volumes even larger than 
those of the second catalyst of Clark, and the problems of the prior art pointed out by Clark in 
col, 9, lies 19-26, e.g. more rapid conversion and therefore poorer solvent properties, could 
increase because of the lack of the small pore first catalyst. Thus, one having ordinary skill in the 
art would not even be motivated to try such a combination. 

Applicants do not concede that the combination of the catalyst of Schindler as the first 
Catalyst in Clark is proper, but applicants will address this combination as proper for the sake of 
completeness. Applicants respectfully submit that even if one were to combine these teachings 
one would not arrive at the present invention. Clark does not teach, disclose, or suggest that at 
least 75% of the pore total pore volume of the second catalyst is in pores having a diameter of 10- 
120nm (100-1200A). The Examiner contends both in the Advisory Action and the Final Office 
Action that Clark teaches that the second catalyst of Clark can be unimodal, and that the set pore 
size would be 20nm(200 Angstrom). Applicants respectfiilly submit that the Examiner is not 
reading the entire disclosure of Clark. Applicants do not dispute that Clark discloses that the 
second catalyst can be unimodal, see col. 10, lines 15-16. However, Clark also notes that the 
second catalyst must have the requisite amount of macropore volume , whether it is bimodal or 
unimodal, see Clark, col. 10, lines 12-14, The requisites for the macropore volume of the second 
catalyst are provided at col. 10, lines 10-11, wherein it is stated that the second catalyst has 
greater than about 0.07cc/g in pores having a diameter of greater than SOOAnsgtroms. Thus, 
there is no way to conclude or support the Examiner's statements that the second catalyst of 
Clark has all of its pores within the mesopore region having an average diameter of 20nm 
because to do so expressly ignores the statements of Clark concerning the macropore region. 
Thus, even if the catalyst were unimodal, Clark does not provide the requisite teaching that at 
least 75% of the pore total pore volume of the second catalyst is in pores having a diameter of 10- 
120nm(100-1200A). 
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Applicants also respectfully disagree with the examiner that the second catalyst of Clark 
satisfies the limitations of Catalyst II of the present invention that at least 75% of the pore total 
pore volume of the second catalyst is in pores having a diameter of 10-120mn (100-1200A). 
The pore size of the first and second catalysts of Clark are discussed in Clark at col. 10, lies 1-37. 
In this section, Clark first broadly discloses the pore volume of the second catalyst and then 
makes increased limitations with regards to the mesopore and macropore range when discussing 
preferred embodiments. In its broadest sense, the second catalyst of Clark simply has greater 
than about 0.07cc/g of the pore volume in pores having a diameter of greater than 800 Angstrom. 
Applicants respectfully submit that there is no way to tell anything about the pore range of 10- 
i20nm (100-1200A), as is presently claimed from this disclosure. In the first preferred 
embodiment, discussed at col. 10, line 17-25, the second catalyst is described as having an 
average mesopore diameter ranging from about 60 to about 200Angstroms coupled with a 
raacropore volume of greater than about O.lcc/g in pores having diameters greater than about 
SOOAnsgtrom, In the most preferred embodiment, the second catalyst is further described as 
having an average mesopore diameter ranging from about 60 to about ISOAngstroms coupled 
with a macropore volume of greater than about O.lcc/g in pores having diameters greater than 
about 1 200 Ansgtrom. Again, there is no way to tell anything about the pore range of 1 0- 1 20nm 
(100- 1200 A), as is presently claimed from this disclosure. It would not have been obvious to 
modify the teachings of Schindler to include such pore size distributions, and to do so can only be 
accomplished through the use of improper hindsight using the present application as the basis for 
such modification. 

The present claims also include the limitation that catalyst II has a total pore volume of 
greater than 0.55ml/g. Clark is completely silent as to the total pore volume of the catalysts used 
therein. 

The present claims also include the limitation that catalyst II has less than 25% of its total 
pore volume in pores of a diameter of 10 mn ( 1 00 A) or less. Clark is completely silent as to this 
limitation. 

Applicants are also unsure as to the Examiner's conclusions concerning the catalyst of 
Schindler and how these are even applicable to present catalyst I. Present catalyst I is described 
as having a specific surface area of at least 100 m^/g, a total pore volume of at least 0.55 
ml/g, at least 50% of the total pore volume in pores with a diameter of at least 20 nm (200 A), 
and 10-30% of the total pore volume in pores with a diameter of at least 200 irni (2000 A ). In 
the Examiner's rejection in the final office action, the Examiner states that it would have been 
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obvious to use as the first catalyst in Clark "...a catalyst with a surface area ofl25m2/g, a total 
pore volume from 0. 75cc/g to 0. 95cc/g, about 60% of the total pore volume in pores with at least 
25nm and 21% of the total pore volume in pores with a diameter of at least 150nm..." 
Applicants must request clarification on how these limitations are applicable to the present 
claims and catalyst I. The present claims contain no limitations with regards to pores having a 
diameter of 1 50nm. It appears that the Examiner is trying to use the teaching of 2 1 % of the total 
pore volume in pores with a diameter of at least 150nm to satisfy the present limitation of 10- 
30% of the total pore volume in pores with a diameter of at least 200 nm (2000 A). This is 
incorrect and not possible to draw these conclusions, and one having ordinary skill in the art 
would clearly understand that a pore size distribution having 21% of its pores in diameters of 
150nm does not satisfy and is not an obvious variant of a pore size distribution wherein 10-30% 
of the total pore volume in pores with a diameter of at least 200 mn (2000A), as is presently 
claimed. 

In addition, the present claims contain no limitations witli regards to the total pore volume 
in pores of 25nm. It appears that the Examiner is trying to use the teaching of about 60% of the 
total pore volume in pores with at least 25mn to satisfy the present limitation of at least 50% of 
the total pore volume in pores with a diameter of at least 20 nm (200 A). This is incorrect and 
not possible to draw these conclusions, and one having ordinaiy skill in the art would clearly 
understand that a pore size distribution having 60% of its pores in diameters of 250nm does not 
satisfy and is not an obvious variant of a pore size distribution wherein at least 50% of the total 
pore volume in pores with a diameter of at least 20 mn (200A), as is presently claimed. 

Thus, even if one were to combine the teachings of Clark with Schindler, one would still 
not be taught the present invention as is presently claimed because one would lack the teaching 
to use the first and second catalyst necessary in the present invention. 

While the Examiner has accepted applicants' arguments regarding the fiinctional language 
present in the claims in the Advisory Action, applicants present their arguments here again for 
completeness. Applicants also respectfully disagree with the Examiner concerning the use of the 
functional language in the claims, and applicants respectfully point the Examiner to MPEP 
2 1 73 ,05(g). Based on MPEP 2 1 73.05(g), applicants respectfully submit that the limitations in the 
claims that the pore size distribution of the first catalyst is selected for inhibiting sediment 
fomiation and promoting asphaltene removal and the pore size distribution of the second catalyst 
is selected for providing catalytic activity are perfectly acceptable and set definite boundaries for 
the patent protection sought. That being said, applicants submit that neither Clark, Schindler, nor 
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any combination thereof, provides teachings to arrive at a process using a catalyst combination or 
catalyst combination itself wherein the pore size distribution of the first catalyst is selected to 
promote asphaltene removal and inhibit sediment formation and the pore size distribution of the 
second catalyst is selected to provide catalytic activity, as is presently claimed. 
It is thus requested that these rejections be reconsidered and withdrawfn 

II. Second Rejection Under 35 U.S.C. 103 

Claims 2-4 have been rejected under 35 U.S.C. 103(a) as being unpatentable over United States 
Patent Number 5,100,855, Claric, et al. ("Clark") in view of United States Patent Number 
4,414,414, Schindler ("Schindler"). 

Examiner's Position 

The Examiner takes the position that Claims 2-4 are obvious in light of the teachings of 
Clark in combination with Schindler for the reasons noted on pages 4 and 5 of the Office Action. 
Applicants* Position 

Applicants respectfully disagree with the Examiner, and applicants take the position that 
Claims 2-4 are not obvious in light of the teachings of Clark in light of Schindler. Claims 2-4 are 
dependent claims and by definition include all of the iiraitations of the claims from which they 
depend. Therefore, claims 2-4 include all of the limitations of novel, independent Claim 1 , and 
are therefore novel for, among other reasons, the reasons discussed above. 

It is thus requested that these rejections be reconsidered and withdrawn 

III. Third Rejection Under 35 U.S.C. 103 

Claim 5 has been rejected under 35 U.S.C. 103(a) as being unpatentable over United 
States Patent Number 5,100,855, Clark, etal. ("Clark") in view of United States Patent Number 
4,414,414, Schindler ("Schindler"). 

Examiner's Position 

The Examiner takes the position that Claim 5 is obvious in light of the teachings of Claric 
in combination with Schindler for the reasons noted on page 5 of the Office Action. 
Ai'i'LicANTs' Posh ION 

Applicants respectfully disagree with the Examiner, and applicants take the position that 
Claim 5 is not obvious in light of the teachings of Clark in light of Schindler. Claim 5 is a 
dependent claim and by definition includes all of the limitations of the claims from which it 
depends. Therefore, claim 5 includes all of the limitations of novel, independent Claim I, and is 
therefore novel for, among other re^ons, the reasons discussed above. 

It is thus requested that these rejections be reconsidered and withdrawn 
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IV. FouHi H Rejection Under 35 U.S.C. 103 

Claim 6 has been rejected under 35 U.S.C. 103(a) as being unpatentable over United 
States Patent Number 5,100,855, Clark, etal. ("Clark") in view of United States Patent Number 
4,414,414, Schindler ("Schindler"). 

Examiner's Position 

The Examiner takes the position that Claim 6 is obvious in light of the teachings of Clark 
in combination with Schindler for the reasons noted on page 5 of the Office Action. 
Ai'i'HCAN is' Position 

Applicants respectfTiUy disagree with the Examiner, and applicants take the position that 
Claim 6 is not obvious in light of the teachings of Clark in light of Schindler. Claim 6 is a 
dependent claim and by definition includes all of the limitations of the claims from which it 
depends. Therefore, claim 6 includes all of the limitations of novel, independent Claim 1, and is 
therefore novel for, among other reasons, the reasons discussed above. 

It is thus requested that these rejections be reconsidered and withdrawn. 

V. Fifth Rejection Under 35 U.S.C. 103 

Claim 7 has been rejected under 35 U.S.C. 103(a) as being unpatentable over United 
States Patent Number 5,100,855, Clark, et al. ("Clark") in view of United States Patent Number 
4,414,414, Schindler ("Schindler"). 

Examiner's Position 
The Examiner takes the position that Claim 7 is obvious in light of the teachings of Clailc 
in combination with Schindler for the reasons noted on pages 5-7 of the Office Action. In short, 
the Examiner has rejected Claim 7 for the same reasons discussed above in relation to the First 
Rejection under 103(a). 

Applicants' Position 

Applicants respectfully disagree with the Examiner, and applicants take the position that 
Claim 7 is not obvious in light of the teachings of Clark in light of Schindler for the same reasons 
discussed above in the First Rejection under 103(a), and applicants restate all arguments 
presented in the First Rejection under 103(a). In short, the combination of Schindler and Clark is 
improper, and even if such combination were proper, the limitations of catalyst I and catalyst 11 in 
claim 7 are not satisfied or rendered obvious by such a combination. 

It is thus requested that these rejections be reconsidered and withdrawn 

VI. Sixth Rejection Under 35 U.S.C. 103 

Claims 8-10 have been rejected under 35 U.S.C. 103(a) as being unpatentable over United 
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States Patent Number 5,1 00,855, Clark, et al ("Clark") in view of United States Patent Number 
4,414,414, Schindler ("Schindlei^')- 

Examiner's PosmoN 

The Examiner takes the position that Claims 8-10 are obvious in light of the teachings of 
Clark in combination with Schindler for the reasons noted on pages 7-8 of the Office Action. 
Applicants' Position 

Applicants respectfiilly disagree with the Examiner, and applicants take the position that 
Claims 8-10 are not obvious in light of the teachings of Clark in light of Schindler, Claims 8-10 
are dependent claims and by definition include all of the limitations of the claims from which 
they depend. Therefore, claims 8-10 include all of the limitations of novel, independent Claim 7, 
and are therefore novel for, among other reasons, the reasons discussed above. 

It is thus requested that these rejections be reconsidered and withdrawn 
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RELIEF REQUESTED 



Reversal of all of the rejections in this case, and a finding that the present Claims are 
allowable over the cited references are respectfully requested. 



Respectfully submitted, 




rW. No. 48,227 
Albtemarle Corporation 
451/Florida Street 



fEMYJ.KLIEBERT 



Caw Department 
Baton Rouge LA US 70801-1765 
Telephone: 225-388-8191 
Facsimile: 225-388-7239 
E-mail: Jeremy_Kliebert@Albemarle.com 
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CLAIMS APPENDIX 

Claim 1 A process for hydroprocessing a heavy hydrocarbon oil, comprising contacting a 
heavy hydrocarbon oil in the presence of hydrogen with a mixture of hydroprocessing 
catalyst I and hydroprocessing catalyst 11, wherein 

catalyst I comprises a Group VIB metal component and optionally a Group Vni metal component 
on a porous inorganic carrier, said catalyst having a specific surface area of at least 1 00 m^/g, a 
total pore volume of at least 0.55 ml/g, at least 50% of the total pore volume in pores with a 
diameter of at least 20 nm (200 A ), and 10-30% of the total pore volume in pores with a 
diameter of at least 200 rnn (2000 A ), and 

catalyst II comprises a Group VIB metal component and optionally a Group VIII metal 
component on a porous inorganic carrier, said catalyst having a specific surface area of at least 
100 m^/g, a total pore volume of at least 0.55 ml/g, at least 75% of the total pore volume in 
pores with a diameter of 10- 120 nm (100-1200 A), 0-2% of the total pore volume in pores with a 
diameter of at least 400 nm (4000 A ), and 0-1 % of the total pore volume in pores with a 
diameter of at least 1 000 nm ( 1 0000 A ) ; and wherein both catalyst I and catalyst 1 1 have less than 
25% of their total pore volxune in pores of a diameter of 10 nm (100 A) or less . 

Claim 2 The process of claim 1 wherein catalyst II comprises a catalyst Ila, a catalyst lib, 
or a mixture thereof, wherein 

catalyst Ila comprises 7 to 20 wt.% of a Group VIB metal component, calculated as trioxideon 
the weight of the catalyst, and 0.5 to 6 wt.% of a Group VIII metal component, calculated as 
oxide on the weight of the catalyst, on a porous inorganic carrier, said catalyst having a 
specific surface area of 100-1 80 m^/g, a total pore volume of at least 0.55 mi/g, at least 85% of 
the total pore volume in pores with a diameter of 10-120 nm (100-1200 A), 0-2% of the total 
pore volume in pores with a diameter of at least 400 imi (4000 A), and 0-1 % of the total pore 
volume in pores with a diameter of at least 1000 nm (10000 A) and catalyst nb comprises 7 to 
20 wt.% of a Group VIB metal component, calculated as trioxide on the weight of the catalyst, 
and 0.5 to 6 wt.% of a Group VIII metal component, calculated as oxide on the weight of the 
catalyst, on a porous inorganic carrier preferably comprising at least 3.5wt.% of silica, 
calculated on the weight of the final catalyst, said catalyst having a specific surface area of at 
least 150 mVg, a total pore volume of at least 0.55 ml/g, at least 75% of the total pore volume 
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in pores with a diameter of 10-120 nra (100-1200 A), 0-2% of the total pore volume in pores 
with a diameter of at least 400 nm (4000 A), and 0-1 % of the total pore volume in pores 

with a diameter of at least 1000 nm (10000 A ). 

Claim 3 The process of claim 2 wherein catalyst lib additionally comprises a Group I A metal 

component and/or a Group VA metal component, in particular 

phosphorus. 

Claim 4 The process of claim 2 wherein a mixture of catalysts Ila and lib is applied, wherein 
catalyst lla has at least 50% of its pore volume in pores with a diameter above 200 A, and 
catalyst lib has at most 50% of its pore volume in pores with a diameter above 200 A. 

Claim 5 The process of claim 1 wherein the heavy hydrocarbon feed of which at least 50 
wt.%, preferably at least 80 wt.%, boils above 538"C, and which comprises at least 2 wt.% of 
sulfur and at least 5 wt.% of Conradson Carbon. 

Claim 6 The process of claim 1 which is carried out in an ebullating bed. 

Claim 7 A mixture of catalysts comprising a catalyst I which comprises a Group VIB metal 
component and optionally a Group VIII metal component on a porous inorganic carrier, said 
catalyst having a specific surface area of at least 100 mVg, a total pore volume of at least 0.55 
ml/g, and a pore size distribution for inhibiting sediment formation and promoting asphaltene 
removal such that at least 50% of the total pore volume in pores with a diameter of at least 20 nm 
(200 A), and 10-30% of the total pore volume in pores with a diameter of at least 200 nm (2000 
A), and a catalyst II which comprises a Group VIB metal component and optionally a Group 
VIII metal component on a porous inorganic carrier, said catalyst having a specific surface area 
of at least 100 m^/g, a total pore volume of at least 0.55 ml/g, and a pore size distribution 
for providing catalytic activity such that at least 75% of the total pore volume in pores 
with a diameter of 10-120 mn (100-1200 A), 0-2% of the total pore volume in pores with a 
diameter of at least 400 imi (4000 A), and 0-1 % of the total pore volume in pores with a 
diameter of at least 1000 nm (10000 A ): and wherein both catalyst I and catalyst II have less than 
25% of their total pore volume in pores of a diameter of 10 ma f 100 A) or less . 

Claim 8 The catalyst mixture of claim 7 wherein catalyst II comprises a catalyst Ila, a catalyst 
lib, or a mixture thereof, wherein 
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catalyst Ila comprises 7 to 20 wt.% of a Group VIB metal component, calculated as 
trioxide on the weight of the catalyst, and 0.5 to 6 wt.% of a Group VIII metal component, 
calculated as oxide on the weight of the catalyst, on a porous inorganic carrier, said catalyst 
having a specific surface area of 100-1 80 m^/g, a total pore volume of at least 0.55 ml/g, at least 
85% of the total pore volume in pores with a diameter of 10-120 nm (100-1200 A), 0-2% of 
the total pore volume in pores with a diameter of at least 400 run (4000 A), and 0-1 % of the 
total pore volume in pores with a diameter of at least 1000 nm (10000 A) and 

catalyst lib comprises 7 to 20 wt.% of a Group VIB metal component, calculated as trioxide on 
the weight of the catalyst, and 0.5 to 6 wt.% of a Group VIII metal component, calculated as 
oxide on the weight of the catalyst, on a porous inorganic carrier preferably comprising at 
least 3.5 wt.% of silica, calculated on the weight of the final catalyst, said catalyst having a 
specific surface area of at least 150 m^/g, a total pore volume of at least 0.55 ml/g, at least 
75% of the total pore volume in pores with a diameterof 10-120 nm (100-1200 A), 0-2% of 
the total pore volimie in pores with a diameter of at least 400 nm (4000 A), and 0-1 % of the 
total pore volume in pores with a diameter of at least 1000 nm (10000 A). 

Claim 9 The catalyst mixture of claim 8 wherein catalyst lib additionally comprises a Group 
lA metal component and/or a Group VA metal component, in particular phosphorus. 

Claim 10 The catalyst mixture of claim 8 wherein a mixture of catalysts Ila and lib is applied, 
wherein catalyst Ila has at least 50% of its pore volume in pores with a diameter above 200 A, 
and catalyst IIB has at most 50% of its pore volume in pores with a diameter above 200 A. 
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EVIDENCE APPENDIX 
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